Low-temperature NMR studies on the geometry of base pairs involving 5-substituted uracil derivatives.
Uridine (U) imino proton chemical shifts, measured in the slow hydrogen-bond exchange regime at low temperatures in a freonic solution, show that electron-withdrawing 5-bromo and 5-fluoro substituents on the uracil base strengthen NHN hydrogen bonds in (X)U·A base pairs formed by the free nucleosides. Whereas the halogens do not alter the preferential formation of Watson-Crick geometries, self-associates of the halouracils point to a more favorable engagement of the 2-carbonyl as proton acceptor in the cyclic hydrogen bonds, suggesting increased formation of reverse geometries and wobble base pairs with guanine when compared to the thymine base. Employing (15)N-labeled 5-bromouridine, no noticeable population of minor enol tautomers is found in the freonic mixture at 113 K.